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(57) Abstract : 

PROBLEM TO BE SOLVED: To further accelerate fuel atomization, in a fuel 
supply device for engines, in which a fuel injection valve is secured to 
an intake passage forming body forming the intake passage, and which is 
provided with a fuel passage for introducing the fuel from the fuel 
injection valve, a fuel suction port, with one end communicated with the 
fuel passage and the other end communicated with the intake passage, and 
an air bleed passage with one end communicated with the intake passage 
at the upperstream side of the fuel suction port and the other end 
communicated with the fuel passage. 

SOLUTION: The fuel suction port 35 is opened to the intake passage 30 in 
the direction orthogonal to air flow orthogonal to the intake passage 
30. 
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CLAIMS 
[Claim(s) ] 

[Claim 1] The fuel path to which the inhalation-of-air way organizer 
(23) which forms the inhalation-of-air way (30) which leads to an air 
cleaner (29) is equipped with a fuel injection valve (24), and the fuel 
from said fuel injection valve (24) is led (34), Fuel extrusion opening 
which makes the other end lead to said inhalation-of-air way (30) while 
making an end lead to this fuel path (34) (35), The air-bleed path (49) 
which made the other end lead to said fuel path (34) while making an end 
lead to an inhalation-of-air way (30) by the upstream from said fuel 
extrusion opening (35) The fuel supply system of the engine 
characterized by carrying out opening to said inhalation-of-air way (30) 
towards intersecting perpendicularly with the airstream to which the 



other end of said fuel extrusion opening (35) circulates said 
inhalation-of-air way (30) in the fuel supply system of the engine 
prepared in said inhalation-of-air way organizer (23). 
[Claim 2] The fuel supply system of the engine according to claim 1 
characterized by for said fuel extrusion opening (35) carrying out 
opening to the inner skin of an inhalation-of-air way (30), and 
preparing it in an inhalation-of-air way organizer (23). 
[Claim 3] The fuel supply system of the engine according to claim 2 
characterized by carrying out opening of the other end of two or more of 
said fuel extrusion openings (35) to the inner skin of said inhalation- 
of-air way (30) in the location which countered mutually. 
[Claim 4] The fuel path to which the inhalation-of-air way organizer 
(23) which forms the inhalation-of-air way (30) which leads to an air 
cleaner (29) is equipped with a fuel injection valve (24), and the fuel 
from said fuel injection valve (24) is led (34), Fuel extrusion opening 
which makes the other end lead to said inhalation-of-air way (30) while 
making an end lead to this fuel path (34) (35), The air-bleed path (49) 
which made the other end lead to said fuel path (34) while making an end 
lead to an inhalation-of-air way (30) by the upstream from said fuel 
extrusion opening (35) In the fuel supply system of the engine prepared 
in said inhalation-of-air way organizer (23) From the inhalation-of-air 
way (30) of the upstream of this converging section (31), the converging 
section (31) which constitutes said a part of inhalation-of-air way (30) 
makes an inner circumference diameter small, and is formed in said 
inhalation-of-air way organizer (23). The fuel supply system of the 
engine characterized by carrying out opening of the other end of said 
fuel extrusion opening (35) to the inner skin of said converging section 
(31) towards intersecting perpendicularly with the airstream which 
circulates said converging section (31). 

[Translation done. ] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] The fuel path to which the inhalation-of-air 
way organizer which forms the inhalation-of-air way where this invention 
leads to an air cleaner is equipped with a fuel injection valve, and the 
fuel from said fuel injection valve is led, Fuel extrusion opening which 
makes the other end lead to said inhalation-of-air way while making an 
end lead to this fuel path, The air-bleed path which made the other end 
lead to said fuel path while making an end lead to an inhalation-of-air 
way by the upstream rather than said fuel extrusion opening is related 
with the fuel supply system of the engine prepared in said inhalation- 
of-air way organizer. 
[0002] 

[Description of the Prior Art] Conventionally, this fuel supply system 

is already known for JP, 5-26132, A etc. 

[0003] 

[Problem (s) to be Solved by the Invention] By the way, such a fuel 
supply system makes it unnecessary to control the fuel-injection timing 
of a fuel injection valve with high precision while making it possible 
to promote atomization of a fuel with the assistant air from an air- 
bleed path, and to reduce the injection pressure of a fuel injection 
valve, while sucking out and atomizing the fuel supplied from a fuel 
injection valve by the airstream which circulates an inhalation-of-air 
way. however — in the above-mentioned conventional thing, opening of 
the fuel extrusion opening is carried out towards the flow direction 
downstream of the airstream in an inhalation-of-air way, and atomization 
of the fuel in the inside of airstream is good — saying — hard — 
reduction of fuel consumption, and exhaust air — in order to aim at the 
improvement and the improvement in engine power in description, to 
promote atomization of a fuel further is desired. 

[0004] This invention is made in view of this situation, and aims at 
offering the fuel supply system of the engine which enabled it to 
promote atomization of a fuel further. 
[0005] 

[Means for Solving the Problem] In order to attain the above-mentioned 
purpose, invention according to claim 1 The fuel path to which the 
inhalation-of-air way organizer which forms the inhalation-of-air way 
which leads to an air cleaner is equipped with a fuel injection valve, 



and the fuel from said fuel injection valve is led, Fuel extrusion 
opening which makes the other end lead to said inhalation-of-air way 
while making an end lead to this fuel path, In the fuel supply system of 
the engine with which the air-bleed path which made the other end lead 
to said fuel path while making an end lead to an inhalation-of-air way 
by the upstream rather than said fuel extrusion opening is established 
in said inhalation-of-air way organizer The other end of said fuel 
extrusion opening is characterized by carrying out opening to said 
inhalation-of-air way towards intersecting perpendicularly with the 
airstream which circulates said inhalation-of-air way. 
[0006] while becoming possible to reduce fuel consumption by airstream 
and the fuel sucked out of fuel extrusion opening at an airstream side 
colliding mutually, a fuel being atomized effectively, and atomization 
of a fuel being promoted by carrying out opening towards the airstream 
of an inhalation-of-air way and fuel extrusion opening crossing at right 
angles according to the configuration of such invention according to 
claim 1 — exhaust air — it becomes possible to improve description and 
engine power. 

[0007] moreover, invention according to claim 2 — the configuration of 
invention of the claim 1 above-mentioned publication — in addition, it 
is characterized by for said fuel extrusion opening carrying out opening 
to the inner skin of an inhalation-of-air way, and preparing it in an 
inhalation-of-air way organizer, and according to this configuration, 
the structure which bars flow is not established in an inhalation-of-air 
way with arrangement of fuel extrusion opening, increase of ventilation 
resistance can be avoided, and engine power can be improved further. 
[0008] Are characterized by carrying out opening of the invention 
according to claim 3 to the inner skin of said inhalation-of-air way in 
the location where the other end of two or more of said fuel extrusion 
openings countered mutually in addition to the configuration of 
invention of the claim 2 above-mentioned publication, and according to 
this configuration By making the fuels sucked out of fuel extrusion 
opening which countered mutually at the airstream side collide if a fuel 
can be atomized much more effectively and fuel consumption is reduced 
further, preventing that a fuel adheres to the inner skin of an 
inhalation-of-air way, while ** will become possible — exhaust air — 
description and engine power can be improved further. 

[0009] The fuel path to which the inhalation-of-air way organizer which 
forms the inhalation-of-air way where invention according to claim 4 
leads to an air cleaner is equipped with a fuel injection valve, and the 
fuel from said fuel injection valve is furthermore led, Fuel extrusion 



opening which makes the other end lead to said inhalation-of-air way 
while making an end lead to this fuel path, In the fuel supply system of 
the engine with which the air-bleed path which made the other end lead 
to said fuel path while making an end lead to an inhalation-of-air way 
by the upstream rather than said fuel extrusion opening is established 
in said inhalation-of-air way organizer The converging section which 
constitutes said a part of inhalation-of-air way makes an inner 
circumference diameter smaller than the inhalation-of-air way of the 
upstream of this converging section, it is prepared in said inhalation- 
of-air way organizer, and the other end of said fuel extrusion opening 
is characterized by carrying out opening to the inner skin of said 
converging section towards intersecting perpendicularly with the 
airstream which circulates said converging section. 

[0010] By carrying out opening to the inner skin of a converging section 
towards the airstream of an inhalation-of-air way and fuel extrusion 
opening crossing at right angles according to the configuration of such 
invention according to claim 4 It becomes possible to suck a fuel out of 
fuel extrusion opening effectively to an airstream side with the 
inhalation-of-air negative pressure in a converging section. Airstream, 
while becoming possible to make the fuel sucked out collide mutually and 
to atomize a fuel more effectively and becoming possible to reduce fuel 
consumption — exhaust air — it becomes possible to improve description 
and engine power. 
[0011] 

[Embodiment of the Invention] Hereafter, it explains based on the 
example of this invention which showed the gestalt of operation of this 
invention to the attached drawing. 

[0012] the notch side elevation in which drawing 1 - drawing 6 show the 
1st example of this invention, and drawing 1 shows an engine inhalation- 
of-air system, and drawing 2 — the enlarged vertical longitudinal 
sectional view of an inhalation-of-air way organizer, and drawing 3 — 
the 3-3 line sectional view of drawing 2 , and drawing 4 — a fuel 
supply pressure and exhaust air — drawing and drawing 5 which show the 
relation of description — fuel-injection timing and exhaust air — 
drawing and drawing 6 which show the relation of description — brake 
mean effective pressure and exhaust air — it is drawing showing the 
relation of description. 

[0013] In drawing 1 , a combustion chamber 15 is first formed between 
the piston 14 fitting of the sliding of is made free to the cylinder 
bore 13 with which Engine E is equipped with a cylinder block 11 and the 
cylinder head 12 combined with this cylinder block 11, and a cylinder 



block 11 is equipped, and the cylinder head 12. 

[0014] While the suction port 16 and the exhaust air port 17 which can 
be open for free passage to a combustion chamber 15 are established in 
the cylinder head 12, bearing of the closing motion actuation of the 
exhaust valve 19 which switches the free passage and cutoff between the 
inlet valve 18 which switches the free passage and cutoff between a 
suction port 16 and a combustion chamber 15, the exhaust air port 17, 
and a combustion chamber 15 is made possible, and the closing motion 
drive of an inlet valve 18 and the exhaust valve 19 is conventionally 
carried out by the well-known valve gear 20. 

[0015] A fuel supply system 22 is connected to said suction port 16 
through an inlet pipe 21. This fuel supply system 22 is equipped with 
the inhalation-of-air way organizer 23 and the fuel injection valve 24 
with which this inhalation-of-air way organizer 23 is equipped. 
[0016] In drawing 2 , the inhalation-of-air way organizer 23 consists of 
the inhalation-of-air way main formation member 26 which has a path 25, 
and the converging section material 27 which fitting is carried out to 
the downstream of said path 25, and is fixed to the inhalation-of-air 
way main formation member 26, and this inhalation-of-air way organizer 
23 is equipped with the inhalation-of-air way 30 where a down-stream 
edge is opened for free passage by the inlet pipe 21 while an upper edge 
is opened for free passage by the air cleaner 29 through the inhalation- 
of-air hose 28. The inhalation-of-air way 30 consists of a part except 
the part to which fitting of the converging section material 27 is 
carried out, and a converging section 31 formed by the inside of the 
converging section material 27 among said paths 25, and rather than this 
converging section 31, a converging section 31 makes an inner 
circumference diameter small, the inhalation-of-air way 30 25, i. e. , the 
path, of the upstream, and is formed. 

[0017] Bearing of the throttle valve 32 of the butterfly form which 
controls the opening of the inhalation-of-air way 30 is carried out to 
the inhalation-of-air way main formation member 26 of the inhalation-of- 
air way organizer 23 rotatable by the upstream rather than said 
converging section 31. 

[0018] While referring to drawing 3 collectively and establishing a 
circular sulcus in the periphery of the converging section material 27 
It is equipped with the annular seal members 33 and 33 of the pair which 
faces across the circular sulcus from both sides. Between the converging 
section material 27 and the inhalation-of-air way main formation member 
26, the annular fuel path 34 is formed in the inhalation-of-air way main 
formation member 26 of said circular sulcus in fitting and the condition 



of having fixed, in the converging section material 27. The seal of the 
both sides of this fuel path 34 is carried out by the seal members 33 
and 33 infixed between the inhalation-of-air way main formation member 

26 and the converging section material 27. That is, the annular fuel 
path 34 which surrounds the inhalation-of-air way 30 to this alignment 
in the part corresponding to a converging section 31 is established in 
the inhalation-of-air way organizer 23. 

[0019] The plurality 35, for example, four fuel extrusion openings, 
which carries out opening of the other end to the inside of a converging 
section 31 while making an end lead to the converging section material 

27 to the fuel path 34, and 35 — are those fuel extrusion openings 35 
and 35. — It is made counter mutually other end opening, made and 
prepared. And each fuel extrusion opening 35 and 35 — are arranged in 
the flat surface which intersects perpendicularly with the axis of a 
converging section 31, and opening is carried out to the inside of a 
converging section 31 towards intersecting perpendicularly to the flow 
direction of airstream of each fuel extrusion opening 35 and 35 — where 
the other end circulates a converging section 31. 

[0020] In the inhalation-of-air way main formation member 26 in the 
inhalation-of-air way organizer 23, into the part corresponding to the 
converging section material 27 The minor diameter hole 37 which has an 
end wall 36 at an inner edge, and the bore hole 38 while being formed at 
a major diameter and making an inner edge stand in a row in the outer 
edge of the minor diameter hole 37 rather than this minor diameter hole 
37 at the same axle, While being formed in a major diameter and making 
an inner edge stand in a row on the same axle in the outer edge of the 
inside bore hole 38 rather than the bore hole 38 in this, the major- 
diameter hole 39 which carried out opening of the outer edge is formed, 
and fitting of the color 40 of the shape of a closed-end cylinder which 
closed the inner edge is carried out to the minor diameter hole 37. 
[0021] The point of a fuel injection valve 24 makes the annular seal 
member 41 intervene between the major-diameter holes 39, and is inserted 
in said inside bore hole 38 and the major-diameter hole 39. And fitting 
of the fuel jet nozzle 24a of the shape of a cylinder with which a fuel 
injection valve 24 is equipped at a tip is carried out to said color 40. 
[0022] The bleeding room 42 is formed between fuel jet nozzle 24a and a 
color 40, and this bleeding room 42 is opened for free passage by the 
fuel path 34 through the free passage hole 43 prepared in the tip lock 
out section of a color 40, and the free passage hole 44 which made it 
this free passage hole 43 and the same axle, and was prepared in the end 
wall 36. And the annular seal member 45 is infixed among heel [ of a 



color 40 ], and fuel jet nozzle 24a, and the toe external surface of a 
color 40 is equipped with the annular seal member 46 which from- 
cartridge-contacts the inside of the minor diameter hole 37. 
[0023] The annular crevice for forming the annular room 47 between the 
insides of the minor diameter hole 37 is established in the pars 
intermedia external surface of a color 40, and two or more free passage 
holes 48 and 48 — which make between the annular room 47 and the 
bleeding room 42 open for free passage are prepared in a color 40. 
[0024] In the upstream and this example, the air-bleed path 49 which 
makes an end lead to the inhalation-of-air way 30 makes that other end 
lead to said annular room 47 in the inhalation-of-air way main formation 
member 26 of the inhalation-of-air way organizer 23, makes it to it, and 
is prepared by the throttle valve 32 by the upstream, rather than said 
each fuel extrusion opening 35 and 35 — at it, and an air jet 50 is 
pressed fit in the end section of this air-bleed path 49. That is, the 
other end of the air-bleed path 49 which made the inhalation-of-air way 
30 of the upstream open an end for free passage through an air jet 50 
rather than a throttle valve 32 is open for free passage to the fuel 
path 34 through the annular room 47, the free passage hole 48, 48 — , 
and the bleeding room 42 and the free passage holes 43 and 44. 
[0025] Next, if an operation of this 1st example is explained, it will 
be mixed with the assistant air supplied from the air-bleed path 49, and 
it will be led to the fuel path 34, the fuel injected from a fuel 
injection valve 24 being measured with an air jet 50 in the bleeding 
room 42, and will be sucked out and atomized from each fuel extrusion 
opening 35 and 35 — by the airstream which circulates the inhalation- 
of-air way 30 on the inhalation-of-air way 30. And the airstream which 
opening of each fuel extrusion opening 35 and 35 — is carried out to 
the inhalation-of-air way 30 towards intersecting perpendicularly with 
the airstream which circulates the inhalation-of-air way 30, and 
circulates the inhalation-of-air way 30, By the fuel extrusion opening 
35 and the fuel sucked out of 35 — at an airstream side colliding 
mutually, a fuel being atomized effectively, and atomization of a fuel 
being promoted while becoming possible to reduce the fuel consumption of 
Engine E — exhaust air — it becomes possible to improve description 
and engine power. 

[0026] Moreover, since the fuel extrusion opening 35 and 35 — are 
carrying out opening to the inner skin of the inhalation-of-air way 30, 
the structure of the fuel extrusion opening 35 and 35 — which bars flow 
is not established in the inhalation-of-air way 30 with arrangement. 
Therefore, increase of the ventilation resistance in the inhalation-of- 



air way 30 can be avoided, and engine power can be improved further. 
[0027] Since opening of the fuel extrusion opening 35 and 35 — is 
furthermore carried out to the inner skin of the inhalation-of-air way 

30 in the location which countered mutually By making the fuel extrusion 
opening 35 which countered mutually, and the fuels which were sucked out 
of 35 — at the airstream side collide if a fuel can be atomized much 
more effectively and fuel consumption is reduced further, preventing 
that a fuel adheres to the inner skin of the inhalation-of-air way 30, 
while ** will become possible — exhaust air — description and engine 
power can be improved further. 

[0028] Rather than this converging section 31, the converging section 31 
which constitutes a part of especially inhalation-of-air way 30 makes an 
inner circumference diameter smaller than the inhalation-of-air way 30 
of the upstream, and is formed in the inhalation-of-air way organizer 23. 
Since opening of the fuel extrusion opening 35 and 35 — is carried out 
to the inner skin of a converging section 31 towards intersecting 
perpendicularly with the airstream which circulates a converging section 

31 while the inhalation-of-air negative pressure in a converging section 
31 enables it to suck out a fuel more effectively to an airstream side 
from the fuel extrusion opening 35 and 35 — and becoming possible to 
reduce fuel consumption further — exhaust air — it becomes possible to 
improve description and engine power further. 

[0029] exhaust air of the fuel supply system 22 according to such this 
invention, and the fuel supply system 22 only by the fuel injection from 
a fuel injection valve — description If a fuel supply pressure is 
changed in the operational status of engine-speed 4000rpm and brake- 
mean-effective-pressure Pme400kPa and being compared As opposed to 
description being acquired spraying which can hold down HC concentration 
in exhaust gas to about 180 ppm equivalent to the conventional 
carburetor even if it reduces the fuel supply pressure to a fuel 
injection valve 24 to near the OkPa in the fuel supply system 22 which 
comes to show by drawing 4 and follows this invention — In the fuel 
supply system 22 only by the fuel injection from a fuel injection valve, 
a fuel supply pressure is [ 250kPa(s) ] lower limits. That is, to the 
ability not to fully atomize a fuel, if a fuel supply pressure is not 
set as 250 or more kPas, the fuel supply only by the fuel injection from 
a fuel injection valve enables it to fully atomize a fuel with the fuel 
supply system 22 according to this invention, even if it reduces a fuel 
supply pressure to near the OkPa. 

[0030] Therefore, while becoming possible to aim at miniaturization of 
the fuel pump connected to a fuel injection valve 24, and reduction of 



power consumption, it becomes possible to aim at the cost cut of the 
fuel line prepared between a fuel injection valve 24 and a fuel pump. 
Moreover, a fuel is supplied for a fuel to a fuel injection valve 24 
only by head ** from the fuel tank arranged above a fuel injection valve 
24, without using a fuel pump, and you may make it measure a fuel by 
turning on and off of a fuel injection valve 24. 
[0031] Thus, since a fuel can fully be atomized, it becomes it is 
possible to shorten the inhalation-of-air tube length from the 
inhalation-of-air path organizer 22 to a suction port 16, and possible 
to attain the miniaturization of the whole engine containing an 
inhalation-of-air system. 

[0032] If a fuel injection valve 24 is the posture which can supply a 
fuel to the fuel path 34, the inhalation-of-air way organizer 23 may be 
equipped with it with what kind of posture, and it can increase the 
degree of freedom on arrangement of a fuel injection valve 24. However, 
if the inhalation-of-air way organizer 23 is equipped with a fuel 
injection valve 24 like this example with the posture which intersects 
perpendicularly with the axis of the inhalation-of-air way 30, the 
miniaturization of the whole engine which shortens an inhalation-of-air 
system and contains an inhalation-of-air system can be attained. 
[0033] moreover, exhaust air of the fuel supply system 22 according to 
this invention, and the fuel supply system 22 only by the fuel injection 
from a fuel injection valve — when fuel-injection timing (whenever [ in 
front of 0TDC / crank angle ]) is changed in the operational status of 
engine-speed 4000rpm and brake-mean-effective-pressure Pme400kPa and 
description is compared, drawing 5 comes to show, even if it changes the 
injection timing of a fuel injection valve 24 in the fuel supply system 
22 according to this invention so that clearly from this drawing 5 — 
exhaust air — the fuel supply system 22 according only to the fuel 
injection from a fuel injection valve to there being no change in 
description — change of injection timing — responding — exhaust air - 

- description will change, namely, — since a fuel injection valve 24 
should just supply the fuel according to the amount sucked out by the 
inhalation-of-air way 30, even if a fuel is measured by the inhalation- 
of-air negative pressure according to the operational status of Engine E, 
and it is sucked out by the inhalation-of-air way 30, and it does not 
control the injection timing of a fuel injection valve 24 by the fuel 
supply system 22 according to this invention with high precision — a 
fuel — enough — atomizing — good exhaust air — acquiring description 

— possible — **. however, in the fuel supply only by the fuel 
injection from a fuel injection valve, if fuel-injection timing is not 



controlled with high precision, sufficient atomization of a fuel obtains 

— not having — exhaust air — description will also get worse. 
[0034] exhaust air of the fuel supply system 22 which furthermore 
follows this invention, and the fuel supply system 22 only by the fuel 
injection from a fuel injection valve — when brake mean effective 
pressure Pme is changed and is measured, drawing 6 comes to show the 
operational status which considered the engine speed for description as 
low rotation of 2000rpm. the time of moreover Engine E being operated 
with the heavy load by low-speed rotation of 2000rpm with the fuel 
supply system 22 according to this invention, when brake mean effective 
pressure Pme is low so that clearly [ in this drawing 6 ] — a fuel — 
enough — atomizing — good exhaust air — the fuel supply according 
only to the fuel injection from a fuel injection valve to description 
being acquired — a fuel — enough — it cannot atomize — exhaust air - 

- degradation of description will be caused. That is, with the fuel 
supply system 22 according to this invention, since atomization by 
assistant air is also performed, the fuel can fully be atomized also by 
the heavy load and the operational status of low rotation. 

[0035] By the way, it sets in the conventional engine which supplied the 
fuel using the fuel injection valve. According to it being difficult to 
provide fuel supply with one fuel injection valve over the large 
operation region from the idle opening of a throttle valve to full open 
opening, although an additional fuel injection valve may be arranged in 
the upstream rather than a throttle valve It is also possible to replace 
with and use the fuel supply system according to this invention for the 
fuel injection valve of the above-mentioned addition, and the 2nd 
following example explains the configuration of the inhalation-of-air 
system in such a case. 

[0036] In drawing 7 , the fuel injection valve 52 which mainly provides 
the fuel which should be supplied to Engine E to the inlet pipe 53 
connected to the suction port 16 of Engine E is attached, and an inlet 
pipe 53 is connected to an air cleaner 29 through a throttle body 51 and 
fuel supply system 22' equipped with a throttle valve 32. 
[0037] Fuel supply system 22' is constituted like the fuel supply system 
22 of the 1st example of the above except for a throttle valve not being 
prepared, and supplies the fuel of the part which run short only with 
the injection fuel quantity from said fuel injection valve 52. 
[0038] In spite of according to this 2nd example replacing with an 
additional fuel injection valve and arranging fuel supply system 22' 
rather than a throttle valve 32 at the upstream, it is avoidable that 
inhalation-of-air resistance increases by that fuel supply system 22' . 



[0039] Drawing 8 shows the 3rd example of this invention, the fuel 
supply system 22 which has a throttle valve 32 is connected to the 
suction port 16 of Engine E so that it may mainly provide the fuel which 
should be supplied to Engine E, and the additional fuel injection valve 
54 is attached in the inhalation-of-air system between a throttle valve 
32 and an air cleaner 29. 

[0040] And the injection direction of the additional fuel injection 
valve 54 is set up in the direction corresponding to the center line of 
the converging section 31 in a fuel supply system 22. 

[0041] According to this 3rd example, the fuel from the additional fuel 
injection valve 54 will be injected towards the fuel sucked out of each 
fuel extrusion opening 35 — of the inner circumference of a converging 
section 31 by airstream in a fuel supply system 22, and it becomes 
possible to attain equalization of the concentration of the gaseous 
mixture when making a throttle valve 32 into high opening. 
[0042] Drawing 9 shows the 4th example of this invention, and it is set 
up so that the injection direction of the additional fuel injection 
valve 54 may pass along the core of a part that each fuel extrusion 
opening 35 — is prepared in the converging section 31 by this 4th 
example to the injection direction of the fuel injection valve 54 of the 
addition in the 3rd example of the above having been set up in the 
direction corresponding to the center line of a converging section 31. 
[0043] According to this 4th example, as it is not interfered by the 
throttle valve 32, can make the injection fuel from the fuel injection 
valve 54 of an addition in the high opening condition of a throttle 
valve 32 able to collide with an extrusion fuel from each fuel extrusion 
opening 35 — , and a fuel is made to be able to distribute more 
effectively, and equalization of the concentration of gaseous mixture 
can be attained further. 

[0044] As mentioned above, although the example of this invention was 
explained in full detail, this invention can perform various design 
changes, without deviating from this invention which is not limited to 
the above-mentioned example and indicated by the claim. 
[0045] 

[Effect of the Invention] while becoming possible to be able to make the 
airstream of an inhalation-of-air way, and the fuel sucked out of fuel 
extrusion opening at an airstream side able to collide mutually, to be 
able to atomize a fuel effectively, and to reduce fuel consumption as 
mentioned above according to invention according to claim 1 — exhaust 
air — it becomes possible to improve description and engine power. 
[0046] Moreover, according to invention according to claim 2, increase 



of ventilation resistance can be avoided and engine power can be 
improved further. 

[0047] if a fuel can be atomized much more effectively and fuel 
consumption is reduced further, preventing that a fuel adheres to the 
inner skin of an inhalation-of-air way by making the fuels sucked out of 
fuel extrusion opening which countered mutually at the airstream side 
collide, while ** will become possible according to invention according 
to claim 3 — exhaust air — description and engine power can be 
improved further. 

[0048] while becoming possible to become possible to suck a fuel out of 
fuel extrusion opening effectively to an airstream side with the 
inhalation-of-air negative pressure in a converging section according to 
invention according to claim 4, to make the airstream of a converging 
section, and the fuel sucked out collide mutually furthermore, and to 
atomize a fuel more effectively and becoming possible to reduce fuel 
consumption — exhaust air — it becomes possible to improve description 
and engine power. 
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DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] It is the notch side elevation showing the inhalation-of-air 
system of the engine in the 1st example. 

[Drawing 2] It is the enlarged vertical longitudinal sectional view of 
an inhalation-of-air way organizer. 

[Drawing 3] It is the 3-3 line sectional view of drawing 2 . 
[Drawing 4] a fuel supply pressure and exhaust air — it is drawing 
showing the relation of description. 

[Drawing 5] fuel-injection timing and exhaust air — it is drawing 



showing the relation of description. 

[Drawing 6] brake mean effective pressure and exhaust air — it is 
drawing showing the relation of description. 

[Drawing 7] It is the notch side elevation showing the inhalation-of-air 
system of the engine in the 2nd example. 

[Drawing 8] It is the notch side elevation showing the inhalation-of-air 
system of the engine in the 3rd example. 

[Drawing 9] It is the notch side elevation showing the inhalation-of-air 
system of the engine in the 4th example. 
[Description of Notations] 
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. . . Fuel supply system 


23 ... 


Inhalation-of-air way organizer 


24 . . . 


Fuel injection valve 


29 ... 


Air cleaner 


30 . . . 


Inhalation-of-air way 


31 ... 


Converging section 


34 . . . 


Fuel path 


35 ... 


Fuel extrusion opening 


49 ... 


Air-bleed path 


E . . . 


Engine 
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Itmmi] xt? V-i- (29) CC3&t&ft$tf& 
(30) fr#jfr*-&i»3lgHBj£tt (23) 
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nimtrixhWffim < 3 4 > t , iW4ai& (34) 

t:-S£at§^£ k k &£flBS§£ BfrlE©mS§ (30) 

wits-a-sjiBfHffliv^asLn (35) t , 

ttiLP ( 3 5 ) «£ 0 &_h»WT!ft5tfl (30) fc-Sg£ 
fit S^rft k k fc tflfiSSrtaiaiWaSS ( 3 4 ) izmt 

Zitfz^Ty v-vmm (49) k#\ msmmmm 

wiawB*^ffiLP (35) m&w* mrfe^MSS 
(30) *SBi^4S^tiI^4*|Si-ci9ie««» 
(30) izmnzft&ztzw&t^&^yitycom® 

wtmm 2 ] mimmw.^& loos) amsm 
(30) oftji ffitciigp Lxmmm&fa (23) tcis 

immn 3 3 msccomtEmmm «LPOs)«ffl 
Htwp § fts i t itwm t -tmmn 2 lenox y y 

[|**IM4 ] XT? 'J-t (29) (=at&«iain 

(30) *m^i>&!amjm (23) c«&Bieif# 
(24) aws*.. mmmmm^ (24)k«« 
^**ac^*«mii» (34) t , »ffi$ijffl& (34) 

t;-S£at£^ft k k 1> Cfl&tt£*nB(ftaU& (30) 
tCiltS-*Sffl*H»V>tfjLP (35) k , tfn»4©v^ 
ffiLP (35) ±0 fc_h3Mnft«B (30) fc— 
atS^ftkk M;ffiffi£W!»4a!& (34) teat 
S-ttxT/'J- (4 9) k£\ MfSB^mS&ffM 
fit ( 2 3 ) fcKJt^&xyi;y<oi»PMft*^aifc*iV^ 

mmmmi oo) ^-sp*«B£i-4«2oai5 ( 3 

1 > «R9» < 3 1 ) <0±S««iRSiU» (30) J: 

0 *> ftmw.m*'hz < Lxmimmmmfo < 2 3 ) t 
iiHt^fi., !uiE»M^mLP (35) <?nm&. wia 
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(31) cDfli§IBfclilP2:ftft^k£«Hikt-ft 

x>-i»o'M«f*^a. 

[00 0 1] 

[«BH^*^4S«riH!P] *IHHtt* xr?U— Hca 

t ft b^ms§ ^iit ft mmmmmz®mmi#tf$m 
k . tMiwai® a t §-£ft k k t> tfls** nrta 

tftftlfr (31 1 3 -fr ft MS v » ffi L P k , f?f »4© v > ffl 
LP J; 0 fc±a«'CTftStBt-iB*atS-&* k k fct 

ffisg^ mriE'M^as#(ca t s ttxr^ y - hjib t 



[0002] 

mffl¥ 5-26132 m&mmTmzffi ^tix \,*& . 

[0003] 

ttftttttsgim . ©mn^^a-r ft ^^-c«4«it# 

^f**££tift»4£©^mtTfi^ir-ftkkU^ x 
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y y £ i o — Jii*i±-r * <r k ft . 
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[0015] UlfflftSliK- b 1 6 21^L 

TjBmfiB^Ba 2 2 *ifg^§ni. . z commtmm 2 

2{i. !fi£ll&%&tt2 3 fc , l»m^B!c#; 2 3 1^* 
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[0017] ffrtBM "9 S3 3 1 «fc 0 fc±St«C«»BJ»jft 
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^ffiS^mTfS^M4 7tcML$itft iatttlfttt 
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-S^jijl^^xr y ir - 9 <oflfiiK±. ^ 
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3 5 -{4, i»SW3 0*JBi-r4ffiStttttlt3W-4*-|*I 
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t , BSPHR^ffi LP35, 3 5- ■■frb&gffiMlZ 

w.\ zti&mm t timmzmmLxmmtimmsizm 
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h&ft« 

[00 2 6] 43tJ»H«uajL,P3 5, 3 5-*«fiJ5B 



3 0cOP t 3JSffitWPLT^|.<?DT. «SPHRV^ajLP3 
5 , 3 5-WSlCff*'jt^ll3 0 |*Jfc3HT.£*Wf 

-C'fOjimffiK^iM A £ 03Bf 4 i i: s&* T § , x >- £tj 
* £ i 0 — JWlM-* ; fc ft . 
[0 02 7] 5&£IKH«^JHl,P3 5. 3 5-*\ ffi 
£fc*f IrJ L ?t fiHTlRfO?? 3 0 OrtJflHtcra P § tCZ V * 
ft<7)T\ mmzttftLX:fflm^liiLn3 5, 3 5-* 

=fc 0 , ^^®mS&3 OcO|*lJl)Bt##LT LtdZt 
*m± Lo-pJWR* i 0 — «Sfc»W£*ft$- ft i i: 

J: tA'xy >?y as^j i J: 9 -JirSJi^S i fc ^ 

ft . 

[0028] 1WC«JR»3 0<^)— «*flWW-ft«299I3 
1 0 3 1 «t D *> ±8ttW0)R5lB 3 0 =t 0 t rtM 
SSSr'h^ < LT©mJKffM#:2 3 tcfStt^5fxTfc 0 , 
«m® V ^ LP 3 5 , 3 5 M0SP3 1 $:?iat-ft 

4OTs R0»3 lT««Stt£Efc:J:0«SH»v^aiLP 
3 5,3 5 -3&>4>S«a«fcjWRS' i OSftftWfclR^ffi 
i i: *«»rflB ^ 0 , «t 9 — JBflS»T ft -r t ^"5T 

flg i: ft 1 1 1> fc , #MM£R*s i l^x y S» aiTJ & i 0 
-JB|nr±-t ft £ t imffib%:h . 
[0029] l roj;a *rt^fcfl!5«SBttl&$!iK2 
2 , ^^t^t^Rtlt#^^^^Rtltco^t3 J: ffi 
i^t2 2«|fMt^, xy^|5MeR4 0 0 0 r 
P m , ZE»T%^ffi7J P ra e 4 0 0 k P a Wj»g«JBfc: 
fc^-CM^ffi^^b^-^TJt^ft i: , H4tr*^-i 

a t«r o . *fwat=« a »tf*^ss 2 2 Ti4»4RSftf 

#2 4^0*MS&E£ 0 k P aififf 4T-ffiTS-ttT t 

««uy^*«oH cawtflawastflaifc r^<o 1 s 0 p 
p mfsjgtw^#s ismtt^^f ^trft coizn l . mm 
®&t#ir t» commm <f>mz x ft mfm^m 2 2 t-(4 

I«ffiA s '2 5 0 k P a#TRHrC*4. 

ffi^Ji^ 2 5 0 k P aJ3Lhfc»S LsSrtmifftm*^ 

towb L»*^<Dfc« l , *fMHfc« 0 mmmm 2 
2T-(4^ffi^ff^ 0 k p a&mtTisrFZitx i>mm 
zftftizmit-th z. t tf*imt% ft <?)T'fo ft . 
[0030] xmmm#2 a izmmztihM 
mxy-ToA-mm «t txfgiw* oism^ 0 ft z 1 

^{tfeixft»4K««3x hr^v^Hft <r fcs&figiE 
h^ft c a^jWH^yr^fflw^-ffc, ffl«it#2 4» 
±* tsa s^ft m» 9 y 9 v F&tstx'tm 
&mmmsi# 2 a wm*m&t sioci, tmmm 

#24^y • *7TM^It*i-fti3tLTt «t 

[0031] .To i a w«a*t^ a ; t 
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[0032] »4Rt8f# 2 4 (i»ilfi£ 3 4 tc»4£ffi 
fcL»*a5»*C**Uf k'O «£ a =fi*»-C«»H»BJ«*2 
3 fc$g3*3 tlT t> i < , «S*Sf«af# 2 4 ^ffig±c7) i * 

m.^m^t h z. t # s . fi l , <r commmco «t 3 

. 3 0«ili: a3W-ft SS»TJ»PWaf # 2 4 

i«jR«HBl£ft2 3fcW«ur, «JltfR*JffiHl,T« 

[0033] t fz^mizm. a jKH#tt$gai 22, ^ 
2 2^%mmm. ^>i?>mm.4 ooor Pm ,i 

flcT%^fS9JEEfiP.e 4 0 0 k P atfajffl&KlttfciS^TJIS 

iz£&mmmm:2 2xi±mM?A s y^^muz.^ 
txmmm^itbx Ltd. -t%:k*>*mnzft.o 
mmm%mw2 2-m, Mmxy^vEosiMsit 

JEtfcKS^JEfc «fc oTIHI§*i'CiRSU»3 0 fcfRv^ffi 
$tL& t><75T***K »4f!t#2 4ll ifi^fl&3 0fclR 

mM#2 4comM?A 5 y^*flfl»*t:lWfPL*< k 1 
5t4H:SHt UTS#=SrSBRtt«* - k 

mmttfj s.yfz-mmmizfflMLWf 
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a 2 2 - =t oT«$aaBDWftt!nir«. - 1 s- - 

[0039] m8i&*wncow$3mifom : &^i>cr>x*$> 

0 , XO.yl/^3 2 ^*-r*»m*^« 2 2 X 
5 4^Xn •>/ h;P#3 2fciy : X7; U — ^ 2 9 PbJcO© 

[0040] Lfrhmucr>mmmM# 5 4 ^w*^ 

tt, Mfm&MW2 2l l z&l l f&1&K>^3l<V*>miziir 

[004 1 ] i<7>fff3SatWtCJ:*Uf. MSffi^M2 
2tfe^TM l 9gP3 10[*I^#^©^aiLP3 5- 

#5 4^A > ^)«W^"«;WSti-i>ii:t: : 5r , 9, xn 7 
#3 2 SrslHSk Lfc b § <^)fi^<0iftK<0i&— ffc£H 

[0042] m9t,ttmi<vm4mMPfe^i>cox~$> 

K) s ±IB» 3 HMMtfcft-g. iejDO»4ntSt# 5 4 com 

#54 coiftftf^ri^^ "9 SI 3 1 tefc v vC4M8W«tt^Hl L 
□ 3 5 • ■ ■ Wffit l>ixx \ ^ ffiftco rfuCx* ii^, J: a fcK£ 

[0043] zcom^mmmizxtni. xd7^#3 
$r x o v h 3 2 iz Mm s fc^ v i x a tc l x . &mm 

cRv^m L □ 3 5 • ■ «»v^tfi Lffl:^ S ■tf-CjWH 
[0044] £Lh, *H«<©Sai«*iB!BUfc3&«. 
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[004 5] 

[HBH^«6«3 ELbz>J: a £fl*JB 1 IBH^ffiBt <fc*i 

[0046] 4fcHI*©2iE«<^MBfc i*tff, MMffi 
ifc*>«*;*iiMM-$ x^>-ai7j£J: 9- 

[0047] ff^3iB^%njt jjftar , fflsfc^rt 

#LT Li o Z k *B&iLLooj«fl* J: O-JBS&SWfc 

m\*\±.-t&zk&~c$&* 

[0 04 8] S6fcH*S4iE««^6BHtJ:iur, R9 
SfTtfDiRamffifc: J; 0 jttftift t ^ L 

ifcj&faTffii:** £ k fcfc, SEMfeKfeit/xy^yai 
* 5: ft S i i: &*ffi k % h . 

[02] 




[0 1 ] m i nsftM-coxyi/>oija^sr^w^:# 
[02] mmmmkcr>m3mmmx*foi>. 

[03] 02<D3-3ilSM0T"&&. 

[04 ] mm\m)£isxmmmt^m\%^-tmTh 

[05] iBWf^-f Sy^iMttt^ifl** 

[07] ®2HS6MT-<7)X>i/>'OiaM^Sr^-f-W^# 

[ 0 8 ] 3 ItSSM-COx y >>> commm Sr & 
fflUH0T*^»« 

[09] IS4SlifeMT'Ox>-j;>-<50®^S:^W^# 
ffl!lH0-C£>&. 
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